5.4 2 X 10' 6.0 4.8 X 103 6.6 8.5 X 102 7.2 1.3 X 102 7.8 0 6.0 1.4 M NaCI, 0.05 ml 4.5 X 103 6.0 0.2 M KCI, 0.05 ml 4.8 X 10' 6.0 0.1 M CaC12, 0.05 ml 0 6.0 0.1 M MgSO4, 0.05 ml 1.4 X 10' a The infection mixture consisted of 0.5 ml of protoplasts suspended in medium PA-HA at various pH values, 0.4 ml of DNA in medium HSM, and 0.05 ml of salts solution, diluted to 1 ml with distilled water. PK-66 DNA alone or protoplasts alone produced no plaques on agar plates. penetration of biologically active DNA into Streptomyces. The experiments described below deal with the infectivity of the DNA of actinophage PK-66 against the protoplasts of S. kanamyceticus At-463. The isolation, characteristics, and assay procedure of this PK-66 phage were described previously [Okanishi and Okami, J. Gen. Appl. Microbiol. (Tokyo) 12:207, 1966 At-463 were prepared and purified by the process shown in Fig. 1 .
The dialyzed PK-66 DNA was diluted with an equal volume of cold HSM medium [sucrose, 60 g; NaCl, 0.88 g; MgSO4-7H,0, 0.37 g; and tris-(hydroxymethyl) aminomethane buffer, 500 ,umoles (pH 7.2) dissolved in distilled water to make 100 ml]. The infection mixture consisted of 0.5 ml of protoplasts suspended in medium PA- Medium HA: sucrose, 30 g; glucose, 1 g; yeast extract, I g; and NaCl, 0.5 g; in a total volume of 100 ml (pH 6.8). Medium PA-HA: sucrose, 30 g; glucose, I g; yeast extract, I g; NaCI, 1.06 g; and KCI, 0.15 g; in a total volume of 80 ml (pH 6.0); after sterilization, 10 ml of 20% bovine serum albumin and 10 ml of 0.5 M phosphate buffer (pH 6.0) were added. HA (see Fig. 1 ), 0.4 ml of DNA diluted with medium HSM, and diluted to 1.0 ml with distilled water. The mixture was incubated at 28 C on a Monod shaker. Samples of the mixture were taken after 16 hr, diluted with phage saline with special care to avoid osmotic shock, and plated on an agar layer with a culture of S. kanamyceticus At-463 as indicator. These methods were adopted after determining the conditions and techniques suitable for infection by phage DNA. The infectivity of this DNA preparation was markedly affected by pH, and the best infectivity was obtained at pH 6.0 ( In studies of enzyme treatment of the infection mixture, the infectivity was not inhibited by trypsin and ribonuclease, but deoxyribonuclease destroyed completely the capacity of phage DNA to produce phage (Table 2) . Deoxyribonuclease was added to the infection mixture at various times during incubation. The later deoxyribonuclease was added, the more weakly infectivity was inhibited; such an inactivating effect of deoxyribonuclease was demonstrated only when it was added during the first 3 hr of incubation (Table  2) . These results suggest that infection for the most part occurs between 3 and 4 hr of incubation. The mature phages formed by infection of protoplasts with phage DNA were confirmed to be the PK-66 phage itself by neutralization with anti-PK-66 serum and by host range.
With the infecting conditions employed, protoplasts did not grow to the form of hyphae, and the intact phage particles, when added to the mixture, infected neither protoplasts nor intact mycelia (Table 3) .
These data show that DNA of actinophage PK-66 can infect protoplasts of S. kanamyceticus At463 and that the mature phages thus formed do not infect protoplasts under the conditions employed in these experiments.
